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function GENETIC-ALGORITHM(population, FITNESS-FN) returns an individual
input: population, a set of individuals
FITNESS-FN, a function that measures the fitness of an individual

repeat
parents € SELECTION(population,FITNESS-FN)
population € REPRODUCTION(parents)
until some individual is fit enough
return the best individual in population, according to FITNESS-FN

% REPRODUCTION
= cross—over + mutation

_/

School of Electronics & Information Eng., Kunsan National University.

Robotics & Al Control LAB



ot
=

& A

o

-
TT

WM E8 &Y (Encoding Scheme)
Z Mo oot E JtsH0l U= Ao FANE HLH
M & 8= (Fitness Function)
2HFo e s +dGt=E, & "HELZ"0 2o oHE ZOtat
S8 HHUS
oot 2 JIs40l JeE HE2 ZI| IHMESHE HEN W
& H AR} (Genetic Operators)
A£=0 st S HoAIIlE S HAKIS
2 nelE MO Ibet0ilEF (Parameter Setting)
ST LN2|E0| ArEdt= 0def IHX OIS =2 3t
HHE Sl TD|, & HAMIE HEAI = &E S

2t

oo

0%
0T

_/

School of Electronics & Information Eng., Kunsan National University.

Robotics & Al Control LAB



4 )

A [ Encoding Scheme ]
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HH LA ESdEl=
Binary Encoding

eg) [a]afofofa]a]a]1)]

Permutation Encoding

eg) [ES]S]a]els]a]7
Value Encoding

¢g)
[a[B[p]s[e[D[1]8]

Z= 02} 12| Binary encoding=2 Al=
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SE HAHLUIS [1/2]

Roulette wheel selection

28 MM M0l "ot 2H2 roulettel] A= S ESt
CtS, roulette2 = St ED JI2ldle HEQ HAMMYE A
EH
MetTol =2 202 degdE &80 QU2 10 HeTI 22
A2 dEE SE0| dUEc =z LT
e.g.) M MBtE | % of total
A 01000 64 5.5
B 10011 361 30.9
C 01101 169 14.4
D 11000 576 49.2

Roulette Wheel
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S8 HAHLUIS [2/2]

Expected—value selection

NS0 e 25 HAIS 2EH0 M JiMl==E ot A&
A2 6 1 10 | 11 17 32 4 12 5 2
JICHXI [ 0.6 ] 0.1 1 1.1 1.7 | 3.2 104 (1.2]10.5]0.2
KH AH 2= 1 0 1 1 2 3 0 1 1 0
Ranking selection

= FOL HJE = =F = = 5 S=EEBE
mare Fab AL EAT W =FE B % a0 BEf= =B
=< 1 2 3 4 5 6 / 8 9 10
R A == 2 2 2 1 1 1 0 0 0 0

\ijrnamen’r selection
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T 200 HMIS 22MO2 NE HIRH KAQ HMAS MA

Single point crossover
(1/1/0/0/1]/0]1 1] G 11(0/0/1/1]/1/1
1/1/0]1]1 gl 1/1]0/1/1/0/1/1

Two point crossover
1/100/1/0/1 1 S 11001111
11 11 g 11011011

Uniform crossover
Arithmetic crossover
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Local mirdmuum

Hill-climbing Method

School of Electronics & Information Eng., Kunsan National University.




\

21cdl= MO Tietil e

W= 2l 2D| (Population size)
How many chromosomes are in population
Too few chromosome - small part of search space
Too many chromosome =2 GA slow down

Recommendation : 20-30, 50-100

WHH &% (Probability of crossover)
How often will be crossover performed
Recommendation : 80% —95%

A 0| & Z (Probability of mutation)
How often will be parts of chromosome mutated
Recommendation : 0.5% - 1%
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Minimum of Function
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Example Function
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S NEE HE Ul: Minimum of Function

o Initial state
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o State after evolutions
||I-ll'.1'|.|'. il |'n'| A .“.
AR Y T A

W '-"|IJ|' W
Wm\’&[bﬂvﬁb‘ﬁ(fwm i

School of Electronics & Information Eng., Kunsan National University.

Robotics & Al Control LAB



. of2{ HIMH SH0IM 2

- Local optimaE u|siZ S&0| = HIZILIE
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- ME 2128, MSHO, A0
- A, 2ABUHEH, HHRSH,

- HE(point)0] O}l C}E (multi points) EHad4t

HollS =0 X gelsiCl.
|, &IX] 2Edg,
2 7H1X|22 QiC}
HMH| Hel2 I =3I510 0|2 5HCE.

HOIC}.
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SPNRI I E==10,
M S5t SA&X eSS
A M > (chromosorme) = N (string)
S ™ X gene) £ M (feature), & & (character)
HE S&E Xt allele) E XM Xl(feature value)
SH™X H(/ocus) S XL | Xl (string position)
S M8 S (genotype) 2 XM (structure)
TS (phenotype) Ot e & &, CH I oH,
CIZESIE st 2ZH
Ol | A EBFAI A (epistasis) 5l & & A (nonlinearity)
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A3J|0} 0|2(schema):
—. Aol AELAX(SE XXM 22 HIE 2= IRl 2=
F

= —= [— =
set AEES2 FE &8

MO0
F

ex) H= 1*x0 ={1000, 1010, 1100, 1110}

A E A(instance): A9(0HN 2l 6H ﬁOJE = 229 AEE,

1000,1010,1100,11102 1*xx02| 2UAEH AO|LCH

—. DA (pixed position): 0L = 12 2HMACI gi= JHN
SEXS X

—. A0+ Xb4=(order: o(H)): DEAXIS Y
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OIlE2& J|BH?2)

A 9|0t E2l(schema theorem):
- AJ|0F d&:

102 SHBH HAI S5t A0 W& 20 (1 :SM4R HIES)
IOt nel JHAIZ LU 2E = UYs &

22 = A= AJN0HY = 2= n-2'
HEZDL | o BE0) CHEt A0S 2= & 3' JH 0ICH.

- dcal: A3[0te] Z0[Jt

B Xl 28 DX 0/a2 HSEE
I AJIOHEEEF)2 USHIOH SEHE QAABAL == X+ &
+=HOo=z FII&t.

glic

91 =2 (building blocks hypothesis):
- 20PN HggTIl =2 A

=2 AJ|0HE Jt=210.
School of Electronics & Information Eng., Kunsan National University.

Robotics & Al Control LAB




L+ Procedure SGA()
initialize(Population);

evaluate(Population);
while not(terminal condition satisfied) do

MatingPool = reproduce(Population);
MutationPool = crossover(Matingpool);
Population = mutation(MutationPool);

B evaluate(Population):
end while

@ End Procedure
SGAS| &S /

\ SGAS| S 8&
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SEX LD2E 2L 2A(2)

Wbl (crossover)
= AH B0l (mutation)

AXE: 2 X0 [TetA Al E
| (inversion)
(displacement)
(duplication)
Jt(addition)

J1(deletion)
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—. dY E=3}(linear scaling)
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210 113 (peak)® 2A:

- HldE AL =5t &

=3(1—x)2e X 0" _ 10

—. x=J|3gk:

generation = 30;

population size = 20;
crossover rate = 1.0;
mutation rate = 0.01;
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K| O ® ™ (control surface):

Feaks
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- e "4’/" WASTAE
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The Peaks function
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=2 HIHE =Xl

—. 25 A2 =3] 2lH HElE +ote &8

[

—. Generating function: Gaussian probability function

—. Population size = 100;

—. Crossover = cyclicxover;

—. Mutation = inversionmutation;
—. Select = 0.08;
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